






* 
sisitron t u n e d  01: to be a good cnotce as o source €or 

I 

P sL:ht iefkction of the 3rc cr;rrent CLett: 
* .  

s inlet V L V  

_. . results in t scddea drop of the grc supply voltage to a value arounb' 

SO vclt. 'rme voltage of the batfle-elecLrode against tke filament $8 

t 30 v o l t ,  and tfrt arc :urr 

dwqlaszatron $8 aboof 20 

. 
The pressure 

target' tegiat 

/ 

-6 about S x 10 

tioa; prwed to  bc.opt-1 w i t h  kcgatd t o  several aspects: 

to=. Operation af the doopltisr~tron wider these camdS- 

The ion 

hole ia the center oi the an 
- _ - -  . 

# 
.- D i e  to erosion by the arc, this - opening -- -- -- 

time, which r a u l t s  in higher gas 'consumption and an increase of 4. . . .  



when the dcopltssicron was oper8:ed under t3e above conditions. before 

the oaode p l a f ~  hzd co be exchat ;e$. dpczarioq at higher arc curre.i;tr 

shortens tiie useful life of &he 5xtrcctfo:i opening considerably# which 

makes i t  necessary to rep 

intervals. 

. 
cc t k z  anode plate in inconveniently sh 

Xa otCer to ex a :ractiGn open riginally, the 

duo?: asirzcroa had t o  be d f s s s s u  s led coz?lstely , a d  the whole anode 

place which has to be sacbiaed Witn.hi@ precision of oxygen free copper 

dad to Se replaced. r i g s  plate- a s  aodif ied so that m u  only an bset  

%a *e  anode plate has tb be excrangcd, wSi& can be done with& dtr- 

asso blicg the duoplasnatxoa. 

. 

The gas used for m a t  of th? experirtents was argon. The ga8 

swqtion can easily be calculatci. 

by the extractior; ,lecttode throrgh the extraction opening correspood. 

to a flow of 6.25 x lo1’ particlas/secoad. 

A total ion current of 1 ma drawn 

Since 1 cc of gas under 

~ d -  conditions 



pressure ia tha 

with the extraction voltage. * It 1s about 1 aa for an extraction vo1t8g8 

of 15 kv. .Abw t5 kv frequent Zlashovcrs bcrwen the extractioa el=- 

e anode plate make t le operation unstable. The si 

focus oa &be target varies with *e voltaae o€ the middle electrode of - 

. the c,iorel Ices, acd it 5s maal:?st when this voltage equal8 

tract ion .voltage. Lilctehng tk tS voltage Seycmd..the extrac wi-8 
& 

I 

dees IIOE cmstricr the S o e o ~  an]: m~tc, it  oft 

b e w ~ s e  chc effective apertur-e c f  the eiazel leas becomes smaller. 

bhishes the intenoi 
* . _  

~a the other'himd, tbe s~ts oithe focus decreases as the extrac- 

.tion voltage is increased. 

15 kv i s  8 spot of abu t  3 am djzmetet- 

shape. of the focus depend also c i  the ion beam. 

The anallest focus which can be obtalaed at 

The si te  and especially tbe 

whea, a t  a givea ex- 

. trac:ion 

rounk at low ton current, i s  dis:orted and bea~nes larger. The rea- 

_-- - - 
I - 



d OD rhc mass spect 

- .  s igni f ied  by a sharp intensity fxak behind the en 

arget and t i e  f o a s h g  cylin 

Bcfcre the mass spectrocnetct vas comected t 

with an opening of 1/8" dia 

total peak iaterrsit 

. The mast spcctronster used the crder OS 20 

doubiz-fccosing instrugmt, uhicr toages the entrance slit stigmatically 

onto &e exit slit. 

targct poterrtul  siw~taaeousl]r rith the positive pte-e of the-energy- 

an+ser, which i s  P toroidal ccrdaaber, vbile th 

kept constant: Tbe collector current vas amplified by a vgbrating reed 

. -8 

The mass spzctnrm was obtained by sweeping 

ramcter: and re w f a  a 1  X-Y-Recorder. The X-deflectioa UI 

propcrtional to the target potenr&al and therefore the 

appeGred at the s a  X-porstions 011 the graph pap 

the rass spectrum cas scamped' ppmrd or dataEard and.iadepedait of the 
' . - - 

a -  

1 ,  . . .  



- f i ts  cAosea to adjust a l l  parame: ?rs for bigheit Son intenalty. A 

'Ilowing parameters c .ng the primary ion 

voltage, solenoid current, eiarc . leas voitzse, deflection plate. wltrge, 
. 

* 

. .  
other investigators have fd t re sputteriag yield to incrure 

ma%- wau beweel8 1 

. 
*&e energy of 

utrtctioa vortage 
0 . .  

faramrterr coacerning the L rconciary ion beam to be varfed 

maxlt;~p coilector currenc a Vm1t.g. 

011 tkrce pairs of deflectfos p k  ies, p0si:ioaed ia froat of the entrance-. 

I &ich are used to guide t I . 2  secondary Lorr beam in the r-t direc- - 



. The :arget has been e l e c t r i c a l l y  connected bith the anode of thc.du0- 

sweeping the target potential 8s uwrl y i e l d s  the mass spectrum of dt8- 



. and alloys. The samples p i  ces of sheet metal of about 114 x 112 iach . *  .- 
site, which were clampedpoM te target piate by two steel screws. 

surfa:es of the samples vere not trwted in a specialvay, only w 

acetoae. 

.ad albys of regular machine sh p pur%ty. 

Tb. 

. 
The Figtares 2. to 7 sbo 9 ion spectra obtained fmm variour met8 

* 
Copper(Zigure 2) 

in the correct ratio. 

isotc3e88 but not the zinc isoto 4s. 

appear, when 8 sample of zinc sb ?et metal (flashipg) was bombarded 

(Figure b}. 

w i t h  lw energy 

zinc ioar. 

five nickel isotopes in the corr ?ct abdanccs. 

lear’lp yf :lded the two isotopes at mass 63 
i 

sample *f brass (Figure 3) gave only t ~ . C o p p U  - ’- Itawever, the zinc isotope8 did 
. .  

* 

It is worth mention .ng that other .imtestigators wrkw 
(< loo0 volt) t mbarding ioas newer hove found sccamdary 

. Oa the same trace rh =e are also two copper isotepcs rad tbe 

htensive nickel pulu 



otbervise. The y for aluminum i r  partially the result 

00 electrical scpaaw in the aa 8 anrlyrorr. 

ere are numerous other 

l l y  at -8s 23, 

8 24, 25 and 26 

On al . recordings, there is 8 stmag Al-pmk ratio of the a-isotopes. 

at nesa 27.. It should be lPeatio .ed that, d e n  these record- ware '- 

made, thereiras an 8luminum inae at tbc deflection ccmdenser to d 

the a?erture of the prinrary-,im 'east. 

. 
. 

After 

ea y sccondrrry 

was replaced by 8 topp 

of the apcrtu-e sbated considera o l e  erosh. This -st have caattikrtd 

- *  
@&tare 7) suggests- 



about to the -- relative isotopic a:undances of Ca. That also canfirm8 &he 

than tl;at of any other backgrouad gas, it is very ualikely that U ~ J I  of the 

other peaks contain appreciable ar-ts of ions not p5eeent in the sample. 

* &.t rrrJrt be the case axso via t ~ a  p m  a t  maas 1b to 18 witict; 

The behavior of sample., uhich are electric81 insubtotr ,  turned oat 
f 

te be not differeat from that o f t c t a l l i c  samples. 

rsticipated w i t h  regard to chrge-up of the iaur18tor surface8 b7 &e 

positive primary ion be&. h a t  8 iplMtIy either Secazhd8q elccttgarr 

released frm the At- plate < f tbe munp~e, or a fractioo of &e 

b e c o d t r y  ions released fmm tbs :ampla, 'prevtat m y  maj& poCenti.1 

d i f fe race  t o  arise benreea the scmple krface and the Patatimg p 

which secondary 20s accelerating ? o X t a g c  tr appllal-.-- 

Ssme difficulties -8 

- 

--- -- ---- -- . .  



wrksbly, there are no potas: iwn peaks. The 40-peak is beZionred 

cased by Ca* ions; and not-by dT ions, because ais0 on t 

obtkinad from naturol dc8  (Fiture 9 )  the 40-pe.k is hardly noticeable. 

On the other hand, &he potrsiil 3~ peaks obtained from d c a  are utraprly 

-strong. 

io0 rpectrur 
4 

' 

The peaks a t  PPSS nm* ers 63 and 66 8TC probably k 8 d  

ab toa spectra of the spathe,. ice1 product "Sup~ardcd' @%gum 10) i 

quite similar t o  that of aatur. 1 mica, only the AI+ a d  si+ - pcrrk ire 

less high, and consequently th . A10 ord .Sioi - peaks are r d s s ~ .  
- .  

4- .. 
. .  

" 

Ngures ii to 14 sho~ ion spectra of. tht rock sawleu ryrpliad by 

. JPL. 

the relative Intensftics of th elemnts diffet  from the actual 8brmd.accr. 

A l l  of the expected ions appear in the spectra, although pmb8Uy 

kt  should be ezqhasfzed Gat e to tbc scanning of the acce 

field t:?e ion cot]Lection effic- eaty for the higher oIpS(K8 %8 

than for the 1-T s~8ses. l'b s also acco\mta for tbe fact t€ut tb 
. -  

iso.,opic abundance ratios of e:e~u?at8 w i t h  several isotope8 seem to h 





a l l  par t ic les  c m  off $a ionize i Eorm, indepcad 

a l l y . t h e  case' 

. However, if the ionization p *tezrttcl  of the 

the work function of the wtface than the *eat i 8  negative, and rh. 

fraction of ionized par t ic les  de eads very' strongly on the diffm- d 

those two figures. 

I - b; - 9.39 - 4-21 = 5.12 -8 =&ereas for pure A l a  

5.98 - 4-20 = 1.78 ev. 

appeared so mch stronger tlua t ie Zn-ions. 

% p p ; t e a t  erature" woo :o compare the 

For.purc zin: for hscaace 

This accwncs for the 

One way to . .  

. w i t h  the -ant of sputtered n a x r l s .  No prmtisS.oa fot 

ankt is =de in'the present seta,. Howewer, from thC rSborded io0 in- 

t ens i t i e s  a rougtt estimte of t h s  -zpparaat t ape ra tu rea  exist4 

the caadftioru of the aeasuremen:~ can be made. 

sputtering yield for  ury tu0 eleaentm, . a d d  

the &s spectrometer, me can write aCrmr the 

As 



many particles would comc off t l a  surface in ionized f 

reases vi& e 

spattering yield increases with &he mmncntum of the prhary &oarl l ' lm 

. 
the "apparent temperature" cas11 .be detersrind by ustag arcon iolu of 

. 

not as severe 88 the discriminarioa effect described above*. 





m r c e  f c r  the analysis of mlsdr, which 

been buiit wing the f e r t  phpi 3 of tbc cmtr8ct, h 8  been terted . .  

thoroughly durin~ tht. second pkue of the contract. )Ikch kluable 

exprieace bar b a n  collected aIwt wh.t hprwementr coold be ruda ir 
0 . 

e toe yleld and dhlni.&ing the di. 

One surprising and very v a t  able featur 
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